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Today’s tour with ThoMaS – a Tool to perform Matchups with S3-OLCI

• What’s ThoMaS? Scope

• Some background 

• Usage

• Pre-requisites

• Getting the code

• Setting the environment

• Required inputs

• Run the code: examples
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What’s ThoMaS? Scope

ThoMaS is a toolkit developed to create matchups of bio-
geophysical insitu data with satellite ocean colour products 
from Sentinel-3 OLCI (S3/OLCI).

in SeaBASS format

Standard products from NASA’s OBPG also supported

Others easily configurable, if netCDF or series of netCDFs

EUMETSAT colleague and friend Thomas Flament gave the name to the code after a joke
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What’s ThoMaS? Scope
After running ThoMaS, you will get:

→ Insitu data “transformed” to match satellite (spectral convolution, band-
shifting, spectral reconstruction, BRDF…).

→ Satellite data (L1B – TOA radiance - or L2 – BOA water reflectance) from 
EUMETSAT Data Store and NASA OBPG  (reprocessed/operational) 
matching spatially/temporally your insitu.

→ Extractions of satellite data centred at lat/lon of insitu of user-defined 
size (3x3, 5x5..).

→ Statistics of extractions following EUMETSAT’s or any user-defined 
matchup protocol.

→ Merging of simultaneous (spatially-temporally) insitu-satellite pairs, 
temporal interpolation, and statistics of matchups.

→ Outputs:

→ NetCDF 4 files: SatData, minifiles, Extraction Data Base files, In 
situ Data Base file, Matchup Data Base files.

→ CSV: summarizing satellite extraction statistics and matchup 
statistics.

→ PNG: Standardised output plots.
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Contributions and testers
• Essentially Juan is developing the code, but:

• Ilaria Cazzaniga (JRC) and Malcolm Taberner (EUMETSAT) developed the first match-up database 
workflow at EUMETSAT. Took many ideas and the main concept from this.

• Ewa Kwiatkowska and David Dessailly continuously support the development and the concept.

• Hayley Evers-King and Ben Loveday (EUMETSAT) contribute a lot to the code consolidation, user 
support, training, jupter notebooks, and testing

• Eleni Kalogeraki (ECMWF) developed the first version of the GUI as part of a 6-month internship at 
EUMETSAT.

• Anna E. Wyndle di Paola, James G. Allen and Dirk Aurin (NASA) contributed to incorporate PACE.

• Frederic Melin (JRC) ran a preliminary verification with his own independent matchup workflow with 
identical results.

• Testers:

• Pietro Sciuto (JRC)

• The FICE 2024 and 2025 trainees ☺
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Motivation for having ThoMaS
1. Well documented, suited also for a first approach to the matchup exercise for those who are new to the 

matchup exercise.

2. It’s publicly available, free and open to scrutiny: it serves for the purpose of converging to a standard 
matchup practice.

3. It supports the most commonly used matchup protocols in the OC community.

→ e.g. of existing ones: EUMETSAT’s, Bailey & Werdell 2006, Zibordi 2009, Copernicus SVC_VIS

→ Versatile: new matchup protocols can be easily added via configuration files.

→ It contains an easy syntax to create new quality flags based on simple relations between products.

4. It deals (under some assumptions) with propagation of uncertainties to the performance metrics (using a 
Monte-Carlo approach).

5. Already supports some of the most commonly used OC satellite missions

→ Currently supports Sentinel-3 (standard) L1B, L2, MODIS L2 (standard), VIIRS L2 (standard),  SeaHawk 
L2 (standard) and PACE L2 (standard)

→ Versatile: new types of satellite products can be easily added via configuration files (depending on 
mission, processor and processing baseline).
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ThoMaS is still not fully validated and is still under development …
1. If you use it to run your match-up exercise, you are responsible to verify the results! Reporting back and 

working with us on improvements and troubleshooting is appreciated.

2. The policy of garbage-in garbage-out applies to ThoMaS: you must know well your insitu data, the satellite 
product, and make sure that you are comparing “apples” to “apples”. Also, that your satellite pixels are 
sufficiently away from land, and rationally choose your extraction size, time difference tolerance, among 
many others.

3. ThoMaS does not deal with uncertainties coming from spatial and temporal collocation of insitu and 
satellite data beyond very standard QC (e.g. a maximum time tolerance window, a choice of window size, 
and a simple temporal interpolation). In other words, the problem of spatial and temporal autocorrelation 
of the Rrs signal (and any other OC product) is not yet dealt within ThoMaS.

4. ThoMaS cannot still compute match-up statistics of a given insitu-satellite set with varying satellite 
extraction sizes.

5. The uncertainty of the satellite component is only based on the inter-pixel variability (pixel-by-pixel 
uncertainties in the satellite component are still ignored in ThoMaS).

6. The uncertainties of the BRDF step are not propagated.

7. ThoMaS won’t do an A/C of your satellite data!

8. Many other disclaimers (working on many of these ☺), but I hope it still proves useful!
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Some background: match-ups

• What is a match-up according to ChatGPT [2023]?

Ocean colour 

Of course we have much more to define… and take care of…
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Some background: match-ups

• What is a match-up according to ChatGPT [2025]?
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Some background: match-ups
• The EO data are in practice rarely fully traceable, for instance, because fundamental 

calibrations done in the laboratory prelaunch cannot be repeated in space.

• Consequently the comparison against reference measurements in a validation exercise is 
often the only way to link the EO data back to an agreed standard.

[Loew et al. 2017]

Representativeness

The extent to which a set of measurements taken in a given 
space-time domain reflect the actual conditions in the same or 

different space-time domain

[Nappo et al., 1982]

x = “reference” measurement (in situ)
ux = insitu uncertainty

y = EO measurement (satellite)
uy = satellite uncertainty

?

Matchup protocols in OC deal (still sub-optimally) with this…

In situ Satellite Ancillary
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Some background: match-ups, a note on spatial/temporal homogeneity

Representativeness

The extent to which a set of measurements taken in a given 
space-time domain reflect the actual conditions in the same or 

different space-time domain

[Nappo et al., 1982]

Jordan et al. 2023
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Some background: match-ups, a note on spatial/temporal homogeneity

Representativeness

The extent to which a set of measurements taken in a given 
space-time domain reflect the actual conditions in the same or 

different space-time domain

[Nappo et al., 1982]

Dogliotti et al. 2024
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Some background: match-ups

Are we comparing  with ?
→ What is the definition of Rrs?
→ Are these two compatible “spectrally”? → convolution/band-shifting
→ Are these two compatible “directionally”? → BRDF correction

BRDF correction:

Spectral convolution

Burggraaff 2020

D’Alimonte et al.
Morel et al. 2002 supported in ThoMaS

Definition of Rrs

OO Web Book, Mobley, Boss & Roesler
Band-shifting (to pair multispectral to multispectral)

Melin & Sclep 2015 supported in ThoMaS

PACE: Spectral reconstruction

Talone, Zibordi, Pitarch 2024, recently added
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Some background: match-ups, a note on BRDF correction

No BRDF

Visit BRDF study webpage
https://www.eumetsat.int/brdf-correction-s3-olci-water-reflectance-products 

IOP-based (Lee et al. 2011)

https://www.eumetsat.int/brdf-correction-s3-olci-water-reflectance-products
https://www.eumetsat.int/brdf-correction-s3-olci-water-reflectance-products
https://www.eumetsat.int/brdf-correction-s3-olci-water-reflectance-products
https://www.eumetsat.int/brdf-correction-s3-olci-water-reflectance-products
https://www.eumetsat.int/brdf-correction-s3-olci-water-reflectance-products
https://www.eumetsat.int/brdf-correction-s3-olci-water-reflectance-products
https://www.eumetsat.int/brdf-correction-s3-olci-water-reflectance-products
https://www.eumetsat.int/brdf-correction-s3-olci-water-reflectance-products
https://www.eumetsat.int/brdf-correction-s3-olci-water-reflectance-products
https://www.eumetsat.int/brdf-correction-s3-olci-water-reflectance-products
https://www.eumetsat.int/brdf-correction-s3-olci-water-reflectance-products
https://www.eumetsat.int/brdf-correction-s3-olci-water-reflectance-products
https://www.eumetsat.int/brdf-correction-s3-olci-water-reflectance-products
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Morel et al. 2002  (R.f/Q)noBRDF Pitarch et al. 2025  (O25)
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Some background: match-ups (spectrally matching insitu to satellite)

Melin & Sclep 2015 band-shifting method not applicable for hyper 2 hyper spectral matching
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Some background: match-ups (spectrally matching insitu to satellite)

Tried Talone, Zibordi and Pitarch 2024 method

This method:
1. Finds the best 3 matches from a set of exhaustive 

hyperspectral Hydrolight simulations, using a 
selected set of multispectral bands.

2. Establishes a blending approach in a way that the 
resulting reconstructed spectrum coincides exactly 
with the insitu original spectrum at the original 
multispectral bands and takes the spectral 
dependence of these best 3 matches in the 
intermediate “query” bands.

Validated with a concurrent hyperspectral in situ 
instrument, showing relative differences typically < 5 % 
between modelled and measured values.
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Some background: match-ups (spectrally matching insitu to satellite)
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Some background: match-ups

Are we comparing  with ?
→ Are the insitu measurements of sufficient quality?
→ Are insitu and satellite measurements temporally-spatially comparable?
→ What value (and uncertainty) shall I extract from the satellite data?

Quality of insitu

ThoMaS doesn’t do an “FRM check” of the submitted in situ

Define your extraction statistics!
Define your extraction window size!

Define the matchup statistics!

EUMETSAT’s Matchup Protocols
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Some background: match-ups: EUMETSAT extraction protocol

EUMETSAT’s Matchup Protocols: extraction of statistics at macropixel level

Set BFOR: 5x5 window

Detection of non-valid 
pixels
(flagged pixels)

Set BOR: without flagged pixels

Detection of outliers

Set final: without flagged & outlier

Pixels are masked/removed if flagged by any of the following:

CLOUD, CLOUD_AMBIGUOUS, CLOUD_MARGIN, INVALID, COSMETIC, SATURATED, 
SUSPECT, HISOLZEN, HIGHGLINT, SNOW_ICE, AC_FAIL, WHITECAPS, ADJAC, 
RWNEG_O2, RWNEG_O3, RWNEG_O4, RWNEG_O5, RWNEG_O6, RWNEG_O7, 
RWNEG_O8 
+ product-specific flags e.g. OC4ME_FAIL

Pixel ‘X’ is considered outlier if:

|value@X - µBOR| < 1.5σBOR

Macropixel is discarded if:

NBOR < 50% NBFOR

Central value: medianfinal

Uncertainty measure (Type B): σfinal

Homogeneity measure: CVfinal

Macropixel is discarded if:

CVfinal(560)>20%

µ → Mean
σ → Standard deviation

Window size recommended: 5x5 or 3x3
Tolerable insitu-satellite time difference: 1 hr or 3 hrs

ThoMaS can be run with many other extraction protocols, that you define
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Some background: match-ups: Bailey & Werdell protocol

EUMETSAT’s Matchup Protocols: extraction of statistics at macropixel level

Set BFOR: 5x5 window

Detection of non-valid 
pixels
(flagged pixels)

Set BOR: without flagged pixels

Detection of outliers

Set final: without flagged & outlier

Pixels are masked/removed if flagged by any of the following:

ATMFAIL, LAND, HIGLINT, HILT, HISATZEN, STRAYLIGHT, CLDICE, COCCOLITH, 
HISOLZEN, LOWLW, CHLFAIL, NAVWARN, MAXAERITER, CHLWARN, ATMWARN, 
SEAICE, NAVFAIL, ABSAER, MODGLINT 
+ product-specific flags e.g. OC4ME_FAIL

Pixel ‘X’ is considered outlier if:

|value@X - µBOR| < 1.5σBOR

Macropixel is discarded if:

NBOR < 50% NBFOR

Central value: medianfinal

Uncertainty measure (Type B): σfinal

Homogeneity measure: CVfinal

Macropixel is discarded if:

Median[CV(Rrs(410-551));CV(AOT(869))]>15%

µ → Mean
σ → Standard deviation

Window size recommended: 5x5 or 3x3
Tolerable insitu-satellite time difference: 1 hr or 3 hrs

ThoMaS can be run with many other extraction protocols, that you define
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Some background: match-ups: what protocol to use?

Should we care about what matchup protocol we use?

[Concha et al. 2021]

YES



copernicus.eumetsat.int

Copernicus FICE 2025 23

Current EUMETSATs matchup protocol

EUMETSATs Matchup Protocols: extraction of statistics at macropixel level

Set BFOR: 5x5 window

Detection of non-valid 
pixels
(flagged pixels)

Set BOR: without flagged pixels

Detection of outliers

Set final: without flagged & outlier

Pixels are masked/removed if flagged by any of the following:

CLOUD, CLOUD_AMBIGUOUS, CLOUD_MARGIN, INVALID, COSMETIC, SATURATED, 
SUSPECT, HISOLZEN, HIGHGLINT, SNOW_ICE, AC_FAIL, WHITECAPS, ADJAC, 
RWNEG_O2, RWNEG_O3, RWNEG_O4, RWNEG_O5, RWNEG_O6, RWNEG_O7, 
RWNEG_O8 
+ product-specific flags e.g. OC4ME_FAIL

Pixel X is considered outlier if:

|value@X - µBOR| < 1.5σBOR

Macropixel is discarded if:

NBOR < 50% NBFOR

Central value: medianfinal

Uncertainty measure: σfinal

Homogeneity measure: CVfinal

Macropixel is discarded if:

CVfinal(560)>20%

µ → Mean
σ → Standard deviation

Window size recommended: 5x5 or 3x3
Tolerable insitu-satellite time difference: 1 hr or 3 hrs
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Current EUMETSATs matchup protocol: proposed changes (1)

EUMETSATs Matchup Protocols: extraction of statistics at macropixel level

Set BFOR: 5x5 window

Detection of non-valid 
pixels
(flagged pixels)

Set BOR: without flagged pixels

Detection of outliers

Set final: without flagged & outlier

Pixels are masked/removed if flagged by any of the following:

CLOUD, CLOUD_AMBIGUOUS, CLOUD_MARGIN, INVALID, COSMETIC, SATURATED, 
SUSPECT, HISOLZEN, HIGHGLINT, SNOW_ICE, AC_FAIL, WHITECAPS, ADJAC, 
RWNEG_O2, RWNEG_O3, RWNEG_O4, RWNEG_O5, RWNEG_O6, RWNEG_O7, 
RWNEG_O8 
+ product-specific flags e.g. OC4ME_FAIL

Pixel X is considered outlier if:

|value@X - µBORmedianBOR| < 1.5σBOR

𝟏𝟎

𝟗
 IQRBOR

Macropixel is discarded if:

NBOR < 50% NBFOR

Central value: medianfinalµfinal

Uncertainty measure: σfinal

Homogeneity measure: CVfinal

Macropixel is discarded if:

CVfinal(560)>20%

µ → Mean
σ → Standard deviation

Window size recommended: 5x5 or 3x3
Tolerable insitu-satellite time difference: 1 hr or 3 hrs
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Current EUMETSATs matchup protocol: proposed changes (2)

EUMETSATs Matchup Protocols: extraction of statistics at macropixel level

Set BFOR: 5x5 window

Detection of non-valid 
pixels
(flagged pixels)

Set BOR: without flagged pixels

Detection of outliers

Set final: without flagged & outlier

Pixels are masked/removed if flagged by any of the following:

CLOUD, CLOUD_AMBIGUOUS, CLOUD_MARGIN, INVALID, COSMETIC, SATURATED, 
SUSPECT, HISOLZEN, HIGHGLINT, SNOW_ICE, AC_FAIL, WHITECAPS, ADJAC, 
RWNEG_O2, RWNEG_O3, RWNEG_O4, RWNEG_O5, RWNEG_O6, RWNEG_O7, 
RWNEG_O8 
+ product-specific flags e.g. OC4ME_FAIL

Pixel X is considered outlier if:

|value@X - µBORmedianBOR| < 1.5σBOR𝟎. 𝟖𝟔IQRBOR

Macropixel is discarded if:

NBOR < 50% NBFOR

Central value: medianfinalµfinal

Uncertainty measure: σfinal

Homogeneity measure: CVfinal

Macropixel is discarded if:

CVfinal(560)>20%

µ → Mean
σ → Standard deviation

Window size recommended: 5x5 or 3x3
Tolerable insitu-satellite time difference: 1 hr or 3 hrs
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Testing protocol differences…

• In situ data used: AERONET-OC, Level 2.0

• Stations: Casablanca_Platform, Gloria,Helsinki_Lighthouse, LISCO,Section-7_Platform, 

USC_SEAPRISM, Galata_Platform, Gustav_Dalen_Tower, Lake_Erie, Palgrunden, 

Socheongcho, Venise

• A total of 2139 matchups
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Comparing outlier detection, pixel by pixel

88.4% 3.27%
1.35% 7.02%

83.5% 8.06%
2.32% 8.14%

Pixel X is considered outlier if:

|value@X - mean| < 𝟏. 𝟓 × σ

Central value = median

Current protocol

Pixel X is considered outlier if:

|value@X - median| < 
𝟑

𝟐
× IQR

Central value = mean

Proposed “2”

Pixel X is considered outlier if:

|value@X - mean| < 𝟏. 𝟓 × σ

Central value = median

Current protocol

Proposed “1”

Pixel X is considered outlier if:

|value@X - median| < 
𝟏𝟎

𝟗
 × IQR

Central value = mean
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Comparing screened macropixels

1359 9
3 768

1367 1
9 762

Pixel X is considered outlier if:

|value@X - mean| < 𝟏. 𝟓 × σ

Central value = median

Current protocol

Pixel X is considered outlier if:

|value@X - median| < 
𝟑

𝟐
× IQR

Central value = mean

Proposed “2”

Pixel X is considered outlier if:

|value@X - mean| < 𝟏. 𝟓 × σ

Central value = median

Current protocol

Proposed “1”

Pixel X is considered outlier if:

|value@X - median| < 
𝟏𝟎

𝟗
 × IQR

Central value = mean
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Pixel X is considered outlier if:

|value@X - mean| < 𝟏. 𝟓 × σ

Central value = median

Current protocol Proposed “1”

Pixel X is considered outlier if:

|value@X - median| < 
𝟏𝟎

𝟗
 × IQR

Central value = mean

• White inner circles: outliers
• Black inner circles: flags
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Pixel X is considered outlier if:

|value@X - mean| < 𝟏. 𝟓 × σ

Central value = median

Current protocol Proposed “1”

Pixel X is considered outlier if:

|value@X - median| < 
𝟏𝟎

𝟗
 × IQR

Central value = mean

• White inner circles: outliers
• Black inner circles: flags



copernicus.eumetsat.int

Copernicus FICE 2025 31

Pixel X is considered outlier if:

|value@X - mean| < 𝟏. 𝟓 × σ

Central value = median

Current protocol Proposed “1”

Pixel X is considered outlier if:

|value@X - median| < 
𝟏𝟎

𝟗
 × IQR

Central value = mean

• White inner circles: outliers
• Black inner circles: flags

Individual assessment of match-ups may still be relevante, especially in these particular cases
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Some background: match-ups
Band-by-band plots and statistics are often not sufficient…

Spectral statistics
1 value for the whole set

statistics band-by-band, plotted spectrally
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Some background: match-ups
Band-by-band plots and statistics are often not sufficient…

Spectral statistics
1 value for the whole set

statistics band-by-band, plotted spectrally

Check recommended statistics and definitions at:
EUMETSAT’s Matchup Protocols

ThoMaS: user can define it’s own
• extraction statistics method
• window size
• time tolerance
• relevant statistics
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Some background: match-ups, performance metrics used

Mean Difference → 

Mean Absolute Difference → 

Mean Percent Difference → 

Mean Absolute Percent Difference → 

Log-based Mean Absolute Difference → 
Following recommendation by Seegers et al. 2018
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Some background: match-ups, performance metrics used

Median Difference → 

Median Absolute Difference → 

Median Percent Difference → 

Median Absolute Percent Difference → 
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Some background: match-ups, performance metrics used

Spectral Angle Mapper → 

Chi-squared → 

+ linear regression of two types…
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Some background: match-ups, performance metrics used

+ linear regression of two types…

--- Standard Least-Squares

---Theil-Sen regressor

- 1:1 line

There is no one better than the other. Having both to compare can give a first assessment of the effect of the outliers in your matchup performanaces
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Some background: Performance metrics: unc. propagation

Propagation is done via Monte-Carlo simulations…

?
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Some background: Performance metrics: unc. propagation
1000 random re-samplings of the type N (x,ux)

Slope

Intercept
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Some background: Performance metrics: unc. propagation

Uncertainties in satellite/insitu component … … propagated to performance metrics
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Some background: Performance metrics: unc. propagation
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Some background: Metrologically-Compatible Fraction

Difference between measurements fall within uncertainties?
k = coverage factor

Loew et al. 2017
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Some background: Metrologically-Compatible Fraction

𝑀𝐶𝐹 𝑘 =
#{ 𝑥 −𝑦 < 𝑘(𝑢𝑥 +𝑢𝑦)}

𝑁

Metrologically-Compatible Fraction
→ Recommended by Kevin Ruddick



copernicus.eumetsat.int

Copernicus FICE 2025 44

A discussion slide: are radar plots providing a “master performance metric”?

Area of a radar plot, the definite statistics?

All performance metrics are mathematical calculations 
entirely based on your data.
But they have a concrete meaning.
The area inside the radar plot is ambiguous in two senses:
- It depends on the (typically random) way in which you 

normalize the axes.
- It depends on the *typically random) choice of statistics 

that represent each vertex

In the end, it’s just a soup of sums and subtractions of other 
performance metrics that have a specific justification for 
being defined as they are..
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Usage. Step insitu

“Transformed” products/bands

In situ data base (IDB) file

S
ta

ti
o
n
s

Products/bands

SeaBASS file

S
ta

ti
o
n
s

Products/bands

ECMWF (ERA5/EAC4 datasets)

S
ta

ti
o
n
s
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Usage. Step insitu: SeaBASS/OCDB file
/begin_header

/investigators=TestPI

/affiliations=TestAffiliation

/contact=TestContact@TestInstitutution.org

/received=20190101

/processed=20190101

/experiment=TestExperiment

/cruise=TestCruise

/station=NA

/data_file_name=TestOCDBsubmission.txt

/documents=see_comments

/calibration_files=see_comments

/data_type=cast

/data_status=final

/water_depth=NA

/BRDF_correction=None

/instrument_model=RAMSES

/instrument_manufacturer=TriOS

/calibration_date=NA

!

! COMMENTS

!

! Citation: Cite your paper where your data are published

!

/missing=-9999.

/delimiter=comma

/fields=station,date,time,lon,lat,depth,cloud,RelAz,AOT,spm,Chla,Rrs355,Rrs360,Rrs365,Rrs370,Rrs375,Rrs380,Rrs385,Rrs390,Rrs3 95,Rrs400,Rrs405,Rrs410,…

/units=none,yyyymmdd,hh:mm:ss,degrees,degrees,m,%,degrees,unitless,mg/L,mg/m^3,1/sr,1/sr,1/sr,1/sr,1/sr,1/sr,1/sr,1/sr,1/sr,1/sr,1/sr,1/sr,1/sr,1/sr,1/sr,…

/end_header
TestStation001,20210815,11:30:00,0,0,0.01,0,134.7,0.2444,0.1,0.1,0.001886946,0.002068008,0.002167035,0.002305759,0.002504616,0.002699149,0.002943716,0.003166,…
TestStation002,20201014,11:55:00,-32.6232,32.0859,0.01,0,134.8,0.2388,0.1,0.1,0.002158972,0.002363762,0.00247761,0.00264967,0.002880799,0.003116844,0.0034196,…
TestStation003,20201014,12:16:00,-32.0209,26.9584,0.01,0,134.7,0.2388,0.1,0.1,0.001918189,0.002097384,0.002191946,0.002353893,0.002567901,0.002792078,0.00307,…

TestStation004,20210910,09:40:00,3,-3,0.01,0,134.9,0.2388,0.1,0.1,0.001271305,0.001359205,0.00139314,0.001432681,0.001487187,0.00153414,0.00160502,0.00165816,…
TestStation005,20210910,09:54:00,-4,4,0.01,0,134.8,0.277,0.1,0.1,0.00123858,0.001313013,0.001336158,0.00136599,0.001412448,0.001450581,0.001508596,0.00155277,…

TestStation006,20210910,10:07:00,5,-5,0.01,0,134.8,0.277,0.1,0.1,0.001126482,0.001192422,0.001211226,0.001237373,0.001276362,0.001307301,0.00135953,0.0013975,…
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Usage. Step insitu: SeaBASS/OCDB file
/begin_header

/investigators=TestPI

/affiliations=TestAffiliation

/contact=TestContact@TestInstitutution.org

/received=20190101

/processed=20190101

/experiment=TestExperiment

/cruise=TestCruise

/station=NA

/data_file_name=TestOCDBsubmission.txt

/documents=see_comments

/calibration_files=see_comments

/data_type=cast

/data_status=final

/water_depth=NA

/BRDF_correction=None

/instrument_model=RAMSES

/instrument_manufacturer=TriOS

/calibration_date=NA

!

! COMMENTS

!

! Citation: Cite your paper where your data are published

!

/missing=-9999.

/delimiter=comma

/fields=station,date,time,lon,lat,depth,cloud,RelAz,AOT,spm,Chla,Rrs355,Rrs360,Rrs365,Rrs370,Rrs375,Rrs380,Rrs385,Rrs390,Rrs3 95,Rrs400,Rrs405,Rrs410,…

/units=none,yyyymmdd,hh:mm:ss,degrees,degrees,m,%,degrees,unitless,mg/L,mg/m^3,1/sr,1/sr,1/sr,1/sr,1/sr,1/sr,1/sr,1/sr,1/sr,1/sr,1/sr,1/sr,1/sr,1/sr,1/sr,…

/end_header
TestStation001,20210815,11:30:00,0,0,0.01,0,134.7,0.2444,0.1,0.1,0.001886946,0.002068008,0.002167035,0.002305759,0.002504616,0.002699149,0.002943716,0.003166,…
TestStation002,20201014,11:55:00,-32.6232,32.0859,0.01,0,134.8,0.2388,0.1,0.1,0.002158972,0.002363762,0.00247761,0.00264967,0.002880799,0.003116844,0.0034196,…
TestStation003,20201014,12:16:00,-32.0209,26.9584,0.01,0,134.7,0.2388,0.1,0.1,0.001918189,0.002097384,0.002191946,0.002353893,0.002567901,0.002792078,0.00307,…

TestStation004,20210910,09:40:00,3,-3,0.01,0,134.9,0.2388,0.1,0.1,0.001271305,0.001359205,0.00139314,0.001432681,0.001487187,0.00153414,0.00160502,0.00165816,…
TestStation005,20210910,09:54:00,-4,4,0.01,0,134.8,0.277,0.1,0.1,0.00123858,0.001313013,0.001336158,0.00136599,0.001412448,0.001450581,0.001508596,0.00155277,…

TestStation006,20210910,10:07:00,5,-5,0.01,0,134.8,0.277,0.1,0.1,0.001126482,0.001192422,0.001211226,0.001237373,0.001276362,0.001307301,0.00135953,0.0013975,…

SeaBASS
seabass.gsfc.nasa.gov

OCDB
ocdb.eumetsat.int 

Inter-operable
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Usage. Step insitu: SeaBASS/OCDB file
/begin_header

/investigators=TestPI

/affiliations=TestAffiliation

/contact=TestContact@TestInstitutution.org

/received=20190101

/processed=20190101

/experiment=TestExperiment

/cruise=TestCruise

/station=NA

/data_file_name=TestOCDBsubmission.txt

/documents=see_comments

/calibration_files=see_comments

/data_type=cast

/data_status=final

/water_depth=NA

/BRDF_correction=M02

/instrument_model=RAMSES

/instrument_manufacturer=TriOS

/calibration_date=NA

!

! COMMENTS

!

! Citation: Cite your paper where your data are published

!

/missing=-9999.

/delimiter=comma

/fields=station,date,time,lon,lat,depth,cloud,RelAz,AOT,spm,Chla,Rrs355,Rrs360,Rrs365,Rrs370,Rrs375,Rrs380,Rrs385,Rrs390,Rrs3 95,Rrs400,Rrs405,Rrs410,…

/units=none,yyyymmdd,hh:mm:ss,degrees,degrees,m,%,degrees,unitless,mg/L,mg/m^3,1/sr,1/sr,1/sr,1/sr,1/sr,1/sr,1/sr,1/sr,1/sr,1/sr,1/sr,1/sr,1/sr,1/sr,1/sr,…

/end_header
TestStation001,20210815,11:30:00,0,0,0.01,0,134.7,0.2444,0.1,0.1,0.001886946,0.002068008,0.002167035,0.002305759,0.002504616,0.002699149,0.002943716,0.003166,…
TestStation002,20201014,11:55:00,-32.6232,32.0859,0.01,0,134.8,0.2388,0.1,0.1,0.002158972,0.002363762,0.00247761,0.00264967,0.002880799,0.003116844,0.0034196,…
TestStation003,20201014,12:16:00,-32.0209,26.9584,0.01,0,134.7,0.2388,0.1,0.1,0.001918189,0.002097384,0.002191946,0.002353893,0.002567901,0.002792078,0.00307,…

TestStation004,20210910,09:40:00,3,-3,0.01,0,134.9,0.2388,0.1,0.1,0.001271305,0.001359205,0.00139314,0.001432681,0.001487187,0.00153414,0.00160502,0.00165816,…
TestStation005,20210910,09:54:00,-4,4,0.01,0,134.8,0.277,0.1,0.1,0.00123858,0.001313013,0.001336158,0.00136599,0.001412448,0.001450581,0.001508596,0.00155277,…

TestStation006,20210910,10:07:00,5,-5,0.01,0,134.8,0.277,0.1,0.1,0.001126482,0.001192422,0.001211226,0.001237373,0.001276362,0.001307301,0.00135953,0.0013975,…

You can use Excel to bring your data to this format…
However…
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Usage. Step insitu: SeaBASS/OCDB file – editing with Excel…

ThoMaS deals with these …
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Usage. Step SatData

EUMETSAT Data Store
Your local system

…
+ SatData Lists matching in situ

eumdac
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Usage. Step minifiles

Your query lat-lon point

H
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n
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te

n
si
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n
 =

 5
 p

x

Bands/products
(stacked in single unnested netCDF file)

MINIFILE

ThoMaS uses the minimisation of the orthodromic distance approach to find the centroid of the window

Satellite products are not altered at all at this step, with the exception of some OLCI geometries…
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Usage. Option download_extract_delete

…
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EOCanvas Cloud Based Processing of EO data: ThoMaS and S3/OLCI
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Usage. Step EDB

Your (varying)query lat-lon point
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MINIFILES/stats
 (stacked in single netCDF file)

EDB file

+ extraction statistics based on extraction protocol…
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Usage. Step MDB
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MINIFILES/stats

 (stacked in single netCDF file)

Extraction data base (EDB) file

Products/bands

In situ data base (IDB) file

MDB file
1. Merging insitu and extractions according to matchup pairs
2. Statistical metrics calculated + scatter/spectral plots

MDB: indexed by matchup pair ID

Time interpolation (nearest in time) applicable
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Pre-requisites

1. Apart from that background knowledge…

2. Install the latest Anaconda Python 
distribution.

3. Install git
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Getting the code

• Git way:

cd ~

mkdir ThoMaS

cd ThoMaS

git clone --depth 1 https://gitlab.eumetsat.int/eumetlab/oceans/ocean-science-studies/ThoMaS .

https://gitlab.eumetsat.int/eumetlab/oceans/ocean-science-studies/ThoMaS 

• Direct download:

Recent updates were done on the code

git pull

https://gitlab.eumetsat.int/eumetlab/oceans/ocean-science-studies/ThoMaS
https://gitlab.eumetsat.int/eumetlab/oceans/ocean-science-studies/ThoMaS
https://gitlab.eumetsat.int/eumetlab/oceans/ocean-science-studies/ThoMaS
https://gitlab.eumetsat.int/eumetlab/oceans/ocean-science-studies/ThoMaS
https://gitlab.eumetsat.int/eumetlab/oceans/ocean-science-studies/ThoMaS


copernicus.eumetsat.int

Copernicus FICE 2025 58

Setting the environment

• Once conda and ThoMaS are installed, create the thomas 
env:

cd ~

cd ThoMaS

conda env create –f environment.yml

conda activate thomas

libmamba is the best choice for those of you who are stuck in the 
“Solving environment step” 
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Run the code

If YES.. run by executing this command:
python /path/to/ThoMaS/main.py –cf /path/to/config_file.ini

Or to run in GUI mode:
python /path/to/ThoMaS/main.py

1. EUMETSAT Data Store/OBPG credentials obtained and stored?
2. (optional) ECMWF ADS/CDS credentials obtained and stored?
3. ThoMaS code cloned?
4. thomas conda environment set up and activated?
5. Required inputs in place? (config_file.ini, insitu input file?)
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Run the code
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